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Declarative SQL

B AnAwTtikég 1\ pn d1adikaoTikéES (Declarative or nonprocedural) — O
XPNoTNG dnAwvel TTola OEQOUEVA ATTAITOUVTAI XWPIG va TOV EVOIAQPEPEI
0 TPOTTOG TTou Ba avakTnBouv auTd Ta dedopéva (SQL)

select ...  P=Predicate (katny6pnua)
from ... P= 2uvOUaOouOG aTTO AOYIKEG KAl ApPIOUNTIKES EKPPATEIG
P=Ep@wAiacuévo YTroepwrnua
where P ? : exists/non exists
? :In/ Not In
. A ? : Some, Any, All
FEVIKH 50“” ? :Unique / Non Unique
SelecT cee e
Insert into R
from Select from
Wh ere uToEpWwTNON where P
Update R
? (SZICCT / where P
fr'Om Delete R
. where P
where );

YToAoyIop6¢ ThG UTToEpWTNONG Yid KABe ypapph (TAeidda) Tng eEWTEPIKAG

gpwTNONG
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4_ PL SQL

2 KavOaAAecg (Triggers)
Evowpatwuévn (Embedded) SQL
Auvauikn) (Dynamic) SQL

2uvaptnoeig kai AladikaoTikéC Aopég (Functions and
Procedural Constructs**)

Avadpouikad Epwtiuara (Recursive Queries**)

[Mpoxwpnuéva OEuara SQL**
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PL SQL
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é_ Trigger (Eidotroinon)

B “Y1roB¢EoTe 0TI 0 Jones KAvel avaARWEIS atTO KATTOI0 Aoyapiacud TTou
EKAVE ApVNTIKO TO UTTOAOITTO TOU AOYapIaCoU Tou. AG TTOUME OTI TO t
OnAwvVEl TV eyypagn Tou Aoyaplacuou Pe apvnTikr Tiun balance”

B Or1 evépyeleg TTOU Ba TTPETTEN VA KAVEI auTOPATA TO TPATTECIKO oUCTNHA
gival ol €¢NG:

® (1) Na eloaxBei pyia véa eyypagr s otn oxéon loan pe
s[loan_number]=t[account_number]
s[branch_name]=t[branch_name]
s[amount]= - t[balance]

..... olya 1Tou 0gv Ba Tov Apnve va TPAPRRLEI XPHUATA...TOU TA XPEWVEI
Twpa oav d0AVEIO......

(2) Eloayoupe pia véa eyypagn u otn oxeon borrower Je
u[customer_name]="“Jones”
u[loan_number]=t[account_number]

(3) OpiCoupe oTov TTivaka account To t[balance]=0
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Trigger (Eidotroinon) (Zuv.)

m Create trigger overdraft-trigger after update on account
referencing new row as nrow
for each row
When nrow.balance <0
begin atomic
insert into borrower
(select customer_name, account_number
from depositor
where nrow.account_number=depositor.account-number);
insert into loan values
(nrow.acount_number, nrow.branch_name, - nrow.balance);
update account Set balance=0

where account.account_number=nrow.account-number)

Kwdikag Trigger og SQL:1999
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Trigger (Eidotroinon) (Zuv.)

m Create trigger overdraft-trigger after update of balance on account
referencing new row as nrow
for each row
When nrow.balance <0
begin atomic
insert into borrower
(select customer_name, account_number
from depositor
where nrow.account_number=depositor.account-number);
insert into loan values
(nrow.acount_number, nrow.branch_name, - nrow.balance);
update account Set balance=0
where account.account_number=nrow.account-number)

Kwdikag Trigger og SQL:1999: ESw n evepyorroinon Tou yiveral JETA amo
update o€ ouykekpiuévn oTrjAn, yia tnv akpifeia tn ornAn balance
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Trigger (Eidotroinon) (Zuv.)

m Create trigger overdraft-trigger on account
for update
as
if inserted.balance <0
begin
insert into borrower
(select customer_name, account_number
from depositor, inserted
where inserted.account_number=depositor.account-number);
insert into loan values
(inserted.acount_number, inserted.branch_name, - inserted. balance);
update account Set balance=0
where account.account_number=inserted.account-number)

Kwdikag Trigger oge MS-SQL Server
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L Evowparwpévn (Embedded) SQL

B To SQL mpotutro (standard) opilel evowuatwoelg TG YAwooag SQL o€
Mia TTAE100a YAWO oWV TTpoypauuaTIopoU OTTwes C, Java, kal Cobol.

B HyAwooa otnv omroia Ta SQL queries evowuaTwvovTal €ival yVwoTr ME
TO Ovopa host language, Kail ol SQL O0OUEC TTOU ETTITPETTOVTAI JECQ O€
Mia host language atroteAouv Tnv emovoualopevn embedded SQL.

B H Baoikry yoper auTwy TWV YAWoowV akoAouBei To System R 10 oTT10i0
evowpatwvel SQL yéoa oe PL/IL.

m HEXEC SQL gvroAn xpnoidoTToIEiTal yia va dNAWCElI OTOV TTPO-
ETTECEPYQOTH (pPreprocessor) aiTnua evowpatwuevng SQL
EXEC SQL <embedded SQL statement > END_EXEC

2Nueiwon: Auto diagopoTrolgital atrd YAwooa o€ YAwooa (yia
TTapadelypa, otn YAwooa Java n evowpatwon (embedding) yivetal wg

€¢NG:
#SQL{...})
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Example Query

B Méoa amo pia host language, Bpec ra ovouara Kai TIC TTOAEIC TwV
TTEAQTWV TTOU EXOUV OE KATTOIO AoyapIlaaio UTTOAOITTO UEYAAUTELO
arro Tnv Tiun tnG ueTaBAnTn¢ amount.

m [lpodiaypagoupe 10 query ae SQL kal ONAWVOUNE Evav cursor yi' auto
EXEC SQL

declare c cursor for

select customer_name, customer_city

from depositor, customer, account

where depositor.customer_name = customer.customer_name

and depositor account_number = account.account_number
and account.balance > :amount

END_EXEC
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Embedded SQL (Zuv.)

®  H evioAn open TTPOKAAEi TNV Evapn EKTEAEONG TOU EPWTAMATOC
EXEC SQL open c END_EXEC

®  H evroAn fetch TotroBeTei TIC TIMEG £VOG tuple Tou aTToTEAEOUATOG O€
METABANTEC TNG oIkodEoTTOIVOG YAWooag (host language).

EXEC SQL fetch c into :cn, :cc END_EXEC
EmravaAapBavoueveg kKAnoeig Tng fetch totroBeTouv €va-Eva 1a tuples Tou
ATTOTEAEOUATOG

B Mia deopeupévn peTaBANT SQLSTATE (Tng kAGong SQLCA) TTaipvel TNV TIUA
‘02000’ yia va uttodnAwaoel 11 dev UTTApXoUV dlIaBEoiua aAAa dedouéva yia va
yivouv fetch, dnAadr va @opTwBouv oTIC JETABANTES €N Kal CC.

® H evioAn close 1rpokaAei o1o database ocuoTtnua va diaypdawyel TNV TTPOCWPIVH
oxXéon n otroia £Xel ATTOBNKEUCEI TO ATTOTEAECOUA TOU EPWTAMATOG.

EXEC SQL close c END_EXEC

2N O1 TTapaTTAvW AETTTOUEPEIEC TTOIKIAOUV aTTO YAwooa o€ yAwooa. [l.x., otnv
Java d¢ev xpeialovtal eravalaupavopeves kKAnoeig Tng fetch, agou n idia n
YAwooa opilel autopaTa €10IKOUG Java iterators TTou KAvouv TNV TTapatravw
OOUAsIq.
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Evnuepwaoeig dia péow Cursors

B MTtropoupe va evnuepwaooupe 1o tuple TTou yivetal fetched atrd Tov
cursor dnAwvovTag OTI 0 Cursor auTtog gival yia update:

declare c cursor for

select *

from account

where branch_name = ‘Perryridge’
for update

B [1a va evnuepwooupe To tuple otnv TpExouoa BECN TOu CUrsor c,
VOAQPOUUE:
update account

set balance = balance + 100
where current of c
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Avvapixk SQL

B EmrpétTel o€ TTpoypaupaTa va dopouv Kail va atrooTéAAouv SQL
gueries KaTd 1o XpOVvo eKTEAEDTNC TOUC (at run time).

® [lapadeiypa xprong duvapikng SQL yéoa armrd mpoypaupa C.

char * sqlprog = “update account
set balance = balance * 1.05
where account_number = ?”
EXEC SQL prepare dynprog from :sqlprog;
char account [10] = “A-1017;
EXEC SQL execute dynprog using :account;

B 'Eva Ouvapiko SQL TTpoypaupa TTEPIEXEI EVA ?, O OTTOIOG €ival £vag
place holder yia pia Tiyn (value) n otroia yag mpounBeusral orav éva
SQL tmrpoypappa eKTEAEITAL.

B *** Dynamic SQL is a programming technique that enables you to build SQL statements dynamically
at runtime. You can create more general purpose, flexible applications by using dynamic SQL
because the full text of a SQL statement may be unknown at compilation. For example, dynamic
SQL lets you create a procedure that operates on a table whose name is not known until
runtime.
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; ODBC ka1 JDBC

®  API (application-program interface): 'Eva TTpoypauua TTou BEAEI va
aAAnAemmdpacel Pe Evav database server

m H epapuoyn (Application) kavel KAGOEIG yia va
2 UvOeDei pe Tov database server
ATtrooTeilel SQL evioAég oTov database server

Kavel Fetch ta tuples Tou atroteAéopaTtog Eva-Eva (one-by-one) o€
METABANTEC TOU TTPOYPANMOTOC
®m ODBC (Open Database Connectivity) ouvepyacetal ye C, C++, C#, Kkai
Visual Basic

m JDBC (Java Database Connectivity) ouvepyadletal QTTOKAEIOTIKA PE
Java
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[\ ODBC

® Open DataBase Connectivity(ODBC) standard

[MPOTUTIO EVOG TTPOYPAUUATOS — EQAPUOYNS TIPOKEIUEVOU TO
TeAeuTaio va ouvoeBei ue Evav database server.

To API (Application Program Interface) kavel Ta €¢ne:
Kavel open €va connection ye Tnv database,
ATTOOTEAAEI queries kal updates,

[Maipvel TTiow Ta ATTOTEAEOUATA.

B Eogappoyéc 6TTwg GUI, spreadsheets, K.T.A. ymmopouv va
xpnoiuotroinoouv ODBC
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;_ ODBC (Zuv.)

m KdBe ocvuotnua BA tTou utrootnpilel ODBC tTapéxel otnv oudia pia
"driver" BiBAI0OnknN (library) n otroia yivetai linked pe 1o client program.

m Orav 10 client program kavel yia ODBC API KArjon, 0 KWAIKAC TNG
BIBAIOBNKNG ETTIKOIVWVEI UE TOV Server yia va eKTEAETEI TNV aTTAITOUUEVN
EVEPYEIQ, Kal Va popTwoel (fetch) Ta atroteAéopara.

B To ODBC tmpoéypappa mTpwta deopevel Eva SQL trepIBaAAov, v
ouvexeia pia Aapn (handle) emmkoivwviag ue T BA.

®m  Avoiyel Tnv emkoivwvia pe 1N BA ekteAwvTtag Tnv evioArl SQLConnect().
O1 rapaueTpol TnG SQLConnect givai:

XePOUAI etTIKoIVwviag (connection handle),
O server ue 1OV OTT0I0 B Yivel N oUVOEDN
H TautdéTtnTa Tou XprioTtn (user identifier)

O KwdIkd¢ (password)

m [lpgtrel €TioNG va opICTOUV OI TUTTOI TWV OPIOUATWV:

SQL_NTS dnAwvel 611 TO TTpONyouuEVo Opioua gival Eva null-terminated
string.
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L ODBC Kwdikag

® int ODBCexample()
{
RETCODE error;
HENV env; [*environment */
HDBC conn; /* database connection */
SQLAIllocEnv(&env);
SQLAIllocConnect(env, &conn);

SQLConnect(conn, "aura.bell-labs.com”, SQL_NTS, "avi", SQL_NTS,
"avipasswd", SQL_NTS);

{.... Do actual work ... }

SQLDisconnect(conn);
SQLFreeConnect(conn);
SQLFreeEnv(env);
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ODBC Kwdikacg (Zuv.)

B To mpoypaupa otéAvel SQL queries otn BA xpnoIJOTTOILVTAG TO
SQLExecDirect

B Ta tuples Tou amroteAéopaTog @opTwvovTal Je Tn Xpnon tng SQLFetch()

m H SQLBIndCol() kavel bind oe C petaBAntég Ta Tedia (attributes) Tou
guery result

Orav €va tuple yivetai fetched, ol TIHEC TWV TTESIWV TOU AUTOPATA POPTWVOVTAI
OTIG KATAAANAEG C peTaBANTEC.

Ta opiocpara Tng SQLBIndCol() civai:
ODBC stmt yetapAnTtA, n 6€on TOoU TTEdIOU OTO query result
O TUTTOG conversion from SQL to C.
H di1euBuvon TnNG METABANTAC.
[a TUTTOUG METABANTWY, OTTWCG TTIVOKES XAPAKTIPWY,
To péyIoTO PAKOG TNG METARBANTAG

H 8éon otnv otroia Ba ammodnkeuTei To akpIBEC uAKog otav va tuple
yivetai fetched.

2NM: ApvNTIKN TIMA ETTIOTPEPETAI VI JAKOG TTEdiou pe TiuA null
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L ODBC Code (Cont.)

m KUplo 2wpa evog TTPoYPAUPATOC

char branchname|[80];
float balance;

int lenOutl, lenOut2;
HSTMT stmt;

SQLAllocStmt(conn, &stmt);

char * sglquery = "select branch_name, sum (balance)
from account

group by branch_name";
error = SQLEXxecDirect(stmt, sglquery, SQL_NTYS);
if (error == SQL_SUCCESS)
{
while (SQLFetch(stmt) >= SQL_SUCCESYS)
{

SQLBIndCol(stmt, 1, SQL_C_CHAR, branchname , 80, &lenOutl);

SQLBindCol(stmt, 2, SQL_C_FLOAT, &balance, 0,&lenOut?2);
printf (" %s %g\n", branchname, balance);
}

}
SQLFreeStmt(stmt, SQL_DROP);

Database System Concepts - 5t Edition, June 15, 2005

4.19 ©Silberschatz, Korth and Sudarshan



L Neproodérepa ODBC Features

m EC opiopou, 1o ouotnua BA petaxeipifetal kdBe SQL eVTOAN w¢ pia EExwpIoT
ouvaAAayr) (transaction) n otroia dIEKTTEPAIWVETAI (Committed).

MTropei va kAcioel autouara Tnv JIEKTTEPAIWON O€ Pia ouvdeon
SQLSetConnectOption(conn, SQL_AUTOCOMMIT, 0)}

O1 ouvaAAayEg TOTE TTPETTEN va Yivouv pnTa €ite committed N rolled back
SQLTransact(conn, SQL_COMMIT) or
SQLTransact(conn, SQL_ROLLBACK)
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L JDBC

®m To JDBC cival éva Java API yia etmikoivwvia pe database systems 1a
oTroia utrooTnpiouv SQL

® To JDBC utrooTnpicel pia TAEIGda atrd TPOTTOUS PACEI TWV OTTOIWV
MTTOPOUME VA PWTACOUNE KAl VO EVANEPWOOUNE dedouEva, KaBWG Kal
VO QVAKTAOOUME query results

®m To JDBC utrooTnpicel emmiong avakTnon ueradedouévwy (metadata),
OTTWC EPWTANATA OXETIKA WE TIC UTTAPXOUOEC OXETEIC (relations) o€ pia
BA, KaBwc¢ TTioNG Ta OVOUATA KAl TOUG TUTTOUG TWV TTEQIWV TWV
oxéoewv (relation attributes)

® Movrtého emmikoivwviag pe mn BA:
Kavel Open €va connection
Anuioupyei €va “statement” object

EkTeAEI queries xpnoipoTrolwvTag To Statement object yia va
atrooTeilel queries kal va Aapel (fetch) Ta atroteAéopara

Mnxaviopoi E€aipéocwy yia XeIpiIopo AaBwv

Database System Concepts - 5t Edition, June 15, 2005 4.21 ©Silberschatz, Korth and Sudarshan



JDBC Kwdikag

public static void JDBCexample(String dbid, String userid, String passwd)

{
try {

Class.forName ("oracle.jdbc.driver.OracleDriver");

Connection conn = DriverManager.getConnection(
"jdbc:oracle:thin:@aura.bell-labs.com:2000:bankdb", userid, passwd);

Statement stmt = conn.createStatement();
... Do Actual Work ....

stmt.close();

conn.close();

}

catch (SQLException sqle) {
System.out.printin("SQLEXxception : " + sqgle);
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é_ JDBC Code (Cont.)

m Evnuépwoe pia BA

try {

stmt.executeUpdate( "insert into account values
(‘A-9732', 'Perryridge’, 1200)");

} catch (SQLEXxception sqgle) {
System.out.printin("Could not insert tuple. " + sqle);
}
B ExTéAeoe epwTnUA, AGBE KAl EKTUTTWOE TA ATTOTEAETUATA

ResultSet rset = stmt.executeQuery( "select branch_name,
avg(balance)
from account
group by branch_name");

while (rset.next()) {

System.out.printin(
rset.getString('branch_name") + " " + rset.getFloat(2));
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L Asmrropépeiec JDBC Kwdika

® Aaupavovrag result fields:

rs.getString(“branchname”) and rs.getString(1) equivalent if
branchname is the first argument of select result.

® [lwg xeipilopaoTe TIG Null TIpES
int a = rs.getint(“a”);
if (rs.wasNull()) Systems.out.printin(“Got null value”);
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é_ AiadikaoTikég ETrexrdoeig & Stored
- Procedures

® H SQL mapéxel jia module (transact SQL) yAwooa n otroia:

EmitpEtrel Tov opiouod procedures otnv SQL, ue if-then-else evioA&,
for kar while eravaAnyeig (loops), K.T.A.

[MeploocoTePa 010 KepaAaio 9
m O Stored Procedures
MT1Topouv va attobnkeuoouv diadikaoie¢ péoa o€ pia BA
Kal ev guvexeia va TIG EKTEAECOUV XpnoidoTrolwvTag dia call evioAn

EmiTpéTTouV €TTiONG 0€ ECWTEPIKEG EQAPHOYEC VA ouvepyalovTal JE TN
BA xwpig va xpeialeral va yvwpPiCouv EOWTEPIKEC AETITOMEPEIEG TNG
BA.

® OAa 1a rapatravw KaAuTTovTal ekTevws oto Ke@aAaio 9 (Object
Relational Databases)
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é_ Functions ka1 Procedures

m H SQL:1999 utmrooTnpicel functions kai procedures
O1 Functions/procedures ptropei va avatrtuxBouyv €ite oe SQL rj o€
Mia eEWTEPIKA YAWOOQ TTPOYPANHATIOHOU
O1 Functions €ivai 101aiTepa XPNOIYES ME €I0IKOUG TUTTOUG OEQOUEVWV
OTTWG EIKOVEG KAl YEWMETPIKA QAVTIKEIMEVA

[Mapadeiyua: functions TTou EAEYXOUV AV ETTIKAAUTITOVTQI
TTOAUYWVA I TTOU OUYKPIVOUV EIKOVEG YIa VO EAEYEOUV OMOIOTNTA
(similarity)

Karroia 2uothuata BA utrooTnpifouv table-valued functions, ol
OTTOIEG ETTIOTPEPOUV [ia oxéon (relation) wg atmoTéAeoua

m H SQL:1999 utrooTnpicel 1Tiong £va TTAOUCI0 OUVOAO OTTO QVAYKAIEG
OOMEC, OTTWG:
Loops, if-then-else, assignment

B [loAAég BA €xouv 1010kTNTEC procedural extensions oe SQL o1 oTToieg
dlagpEpouv atro Tnv SQL:1999
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SQL Functions

m Opioe yia ouvApTnon n OTToia va TTaipvel WE TTAPAPETPO TO OVOoud
EVOC TTEAQTN, KAl VA ETTIOTPEPEI TO TTANOOC TWV Aoyaplaouwy TToU
KOTEXEI O OUYKEKPIMEVOG TTEAATNG.

create function account_count (customer varchar(20))
returns integer
begin
declare a_count integer;
select count (*) into a_count
from depositor
where depositor.customer_name = customer
return a_count;
end
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é_ Table Functions

m H SQL:2003 trepIEXEI CUVAPTHOEIC Ol OTTOIEC ETTIOTPEPOUV WG
ATTOTEAECMA pia oAOKANpN oxéon (relation)

m [lapadeiyua: ETTEoTpewe OAOUGC TOUG AOYAPIOCHOUG TTOU AVIKOUV O€
EVAV OUYKEKPIUEVO TTEAQTN.

create function accounts_of (customer char(20)
returns table ( account_number char(10),
branch_name char(15),
balance numeric(12,2))
return table
(select account_number, branch_name, balance
from account
where exists (
select *
from depositor
where depositor.customer_name = customer
and depositor.account_number = account.account_number ))
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Table Functions (Zuv.)

® Bpeg 1a ovéparta kal TIG d1EUBUVOEIC KABE TTEAATN O OTTOIOC £XEI
TTEPIOCOTEPOUG ATTO £vVav Aoyaplacuoug.

create function names_streets (customer varchar(20)
returns table ( customer_name char(20),
customer_street char(20),
customer_city  char(30))
return table

(select customer_name, customer_street, customer_city
from customer
where account_count (customer ) > 1)
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- ‘L Table Functions (Zuv.)

= Tpotog xpnong
select *
from table (accounts_of (‘Smith’))
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;_ SQL Procedures

®m H ouvdptnon account_count gtropouce va ypagTei Kal we diadikaaia
(procedure) wg €¢NC:
create procedure account_count_proc (in customer varchar(20),
out a_count integer)
begin
select count(*) into a_count

from depositor
where depositor.customer_name = customer

end

m Oi Procedures ptmropouv va kAnBouv eite amd yia SQL procedure rj atro
Mia embedded SQL, xpnoipgotroiwvtag tTnv evioAn call.

declare a_count integer;
call account_count_proc( ‘Smith’, a_count);

Procedures kai functions ptropouv va kAnBouyv etriong atmé dynamic SQL

m H SQL:1999 emtpéTrel o€ TTEPICOOTEPES ATTO Wia function/procedure va
EXouv T0 idlo 6voua (overloading), epoOoov 0 ApPIBUOG TWV OPICHATWV
(arguments) dia@pEpEl, 1) TOUAGXIOTOV dIA@EPOUV Ol TUTTOI TWV OPICHATWYV
TOUC.
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;_ AradiIkaoTIKEGC AoOpEC

m H eviagia dnAwon: begin ... end,

Mnopei va nepiexel noAAanAa SQL statements petaéu begin kai
end.

Kabwc kai Tomkec petapAnTeC (Local variables)
® While kal repeat statements:

declare ninteger default 0;

while 7 < 10 do
setn=n+1

end while

repeat
setn=n-1

until =0

end repeat
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AadikaoTikéC Aopég (Zuv.)

® For loop
EmiTpenel enavaAnyeic navw oTa anoTeAeopaTa evoc query

Mapadelypa: Bpec To GUVOAO TWV UMOAOINWY OTO UNOKATACTNHA
Perryridge
declare n integer default O;
forr as
select balance from account
where branch_name = ‘Perryridge’
do
set n = n + r.balance
end for
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AradikaoTIKEC AopéC (Zuv.)

m  EvroAég ouvOnkng (if-then-else)
[1.x. Na va katatagoupe 10 UVOAIKO UTTOAOITTO KABE TTEAATN O€ TTOIa ATTO TIG
TTapakAaTw karnyopieg avikel (balance <1000, >=1000 and <5000, >= 5000)

if r.balance < 1000

then set | = | + r.balance
elseif r.balance < 5000

then set m = m + r.balance
else set h = h + r.balance
end if

H SQL:1999 utrooTnpilel €Tiong TNV EVTOAN case Pe TTapouoIo TPOTTO OTTwG oTn C

Emonuavon ouvlnkwy e€aipeong (exception conditions), Kal dNAWGCEIC XEIPIOUOU
ecaipéoewyv (exception handlers)
declare out_of stock condition

declare exit handler for out_of stock
begin

.. signal out-of-stock
end

O handler edw €ival To exit — TTpokaAei £€€0d0 atTd To begin..end cwua
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L’. ESwrepikég Functions/Procedures

B HSQL:1999 emtpétrel Tn Xprion ouvaptioewy / d1adIKaoIwy Ol OTTOIEC
EXouV ypa@Tei o€ AAAN YAwooa oTTwg C i C++

® [lwg dnAwvoupe external language procedures kai functions

create procedure account_count_proc(in customer varchar(20),
out count integer)

language C

external name ’ /usr/avi/bin/account_count_proc’

create function account_count(customer varchar(20))
returns integer

language C

external name ‘/usr/avi/bin/account_count’
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Avadpoun (Recursion) otnv SQL

SQL:1999 emiTpETTel TOV OPICUO TWV recursive views

Mapdadeiyua: Bpec 6Aa Ta employee-manager {cuydpia, OTTOU O
employee divel avagpopd oTov manager aueoa N Eupeca (dnAadr) o
manager Tou manager, 0 manager Tou manager Tou manager, K.1.A.)

with recursive empl (employee_name, manager_name ) as (
select employee name, manager_name
from manager

union

select manager.employee name, empl.manager_name
from manager, empl
where manager.manager_name = empl.employe _name)

select *

from empl
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| ‘L Example of Fixed-Point Computation

employee_name | manager_name

Alon Barinsky
Barinsky Estovar
Corbin Duarte
Duarte Jones
Estovar Jones
Jones Klinger
Rensal Klinger

Iteration number Tuples in empl
0
1 (Duarte), (Estovar)
2 (Duarte), (Estovar), (Barinsky), (Corbin)
3 (Duarte), (Estovar), (Barinsky), (Corbin), (Alon)
4 (Duarte), (Estovar), (Barinsky), (Corbin), (Alon)
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SQL Server - Simple Recursive Query Example

Create a table called “Area’:

CREATE TABLE dbo.Area(
ArealD int NOT NULL,

In this post | use the common example of a table
with countries, states, and cities and where
we want to get a list of all cities in a single
country. Enjoy!

AreaName varchar(100) NOT NULL,

ParentArealD int NULL,

CONSTRAINT PK_Area PRIMARY KEY CLUSTERED

(ArealD ASC
) ON [PRIMARYY])

1
2
3
4
5  AreaType varchar(20) NOT NULL
6
7
8
9 GO

Database System Concepts - 5t Edition, June 15, 2005

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(1, 'Canada’, null, 'Country’)

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(2, 'United States’, null, 'Country’)

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(3, 'Saskatchewan’, 1, 'State’)

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(4, 'Saskatoon’, 3, 'City’)

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(5, 'Florida’, 2, 'State’)

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(6, 'Miami’, 5, 'City")
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SQL Server — Simple Recursive Query Example

If | do a select by AreaType “City”: 1select * from dbo.Area
| get both Saskatoon and Miami: 2where AreaType = 'City’

1 ArealD AreaName ParentArealD AreaType

2 4 Saskatoon 3 City
3 6 Miami 5 City
INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(1, 'Canada’, null, 'Country’)
However, What If I Wanted to INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
retu rn aII Cities in Canada’) VALUES(Z, ’Unlted States', nu||, 'Country')
YOU Can accomp“Sh thls by dOIng a INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
recursive select which uses a VALUES(3, 'Saskatchewan’, 1, 'State’)
(CTE).

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(4, 'Saskatoon’, 3, 'City’)

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(5, 'Florida’, 2, 'State”)

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(6, 'Miami’, 5, 'City")
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SQL Server — Simple Recursive Query Example

—

WITH AreasCTE AS

(

——anchor select, start with the country of Canada, which will be the root element for our search
SELECT ArealD, AreaName, ParentArealD, AreaType

FROM dbo.Area

WHERE AreaName = 'Canada’

UNION ALL

——recursive select, recursive until you reach a leaf (an Area which is not a parent of any other area)
SELECT a.ArealD, a.AreaName, a.ParentArealD, a.AreaType

FROM dbo.Area a

INNER JOIN AreasCTE s ON a.ParentArealD = s.ArealD

)

——Now, you will have all Areas in Canada, so now let’s filter by the AreaType “City”
SELECT * FROM AreasCTE

where AreaType = 'City’

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(1, 'Canada’, null, 'Country’)

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(2, 'United States’, null, 'Country’)

NOW i get t_)aC|_< the fOHOWIng INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
results for cities in Canada: VALUES(3, 'Saskatchewan’, 1, 'State’)

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(4, 'Saskatoon’, 3, 'City’)

1 ArealD AreaName ParentArealD AreaType
2 4 Sas katoon 3 Clty INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(5, 'Florida’, 2, 'State’)

INSERT INTO dbo.Area(ArealD,AreaName,ParentArealD,AreaType)
VALUES(6, 'Miami’, 5, 'City’)
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4_ Advanced PL SQL Features**

B Anuioupynoe Evav TTivaka JE TO idI0 OXAUA EVOG UTTAPXOVTA:
create table temp_account like account

m SQL:2003 emmitpéTrel subqueries va AaBaivouv xwpa oTToudnTToTE Hia
TIUN aTraiteital, dedouEvou OTI To subquery eTIOTPEPEI Jia TIMA HOVO.
AuTo epappoleTal e€ioou KaAG oTa updates.

m SQL:2003 emitpétrel subqueries atnv mpotacn from va
TTpooTreAaUvVouV attributes atrd AAAEG relations xpNOINOTIOIVTAG TN
oopun lateral (TTAeupikr TTapAAANAnN):

select customer_name, num_accounts
from customer, lateral (
select count(*)
from account
where account.customer_name = customer.customer_name )
as this_customer (num_accounts )
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;_ Advanced SQL Features (Zuv.)

® H douny Merge emmitpetrel padikn etrecepyaaoia (batch processing)
EVNMEPWOEWV.

m [lapadeypa: H oxéon funds_received (account_number, amount )
EXel yia opada / rapTtida (batch) amd karabEoeic TTou TTPETTEI va
TTPooTEBOUV oTOV KATAAANAO Aoyapiacud (account) Tng oxéong account

merge into account as A
using (select *
from funds_received as F)
on (A.account_number = F.account_number )
when matched then
update set balance = balance + F.amount
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